PART III

DIFFUSION IN AUSTENITE AS APPLIED TO THE PRELIMI-
NARY HEAT TREATMENT OF STEELS

CHAPTER XI

FUNDAMENTAL CRITERIA FOR PRACTICAL APPLICATION OF
PRELIMINARY HEAT TREATMENTS

77. The principles developed in the proceeding pages permit tracing
the fundamental lines of a schematic chart in a broad manner. So-called
preliminary heat treatments for homogeneity (normalizing) are based
upon the principal phenomena represented by such a chart.

Our experimental knowledge which can actually be accurately placed
in such a sketch is very scarce and often uncertain. At present it can
therefore be stated that merely the first elements of a systematic
doctrine exist which if known would permit the deduction of prac-
tical rules for the preliminary heat treatment of a steel of a given
chemical composition by the mere application of criteria directly inferred
from that schematic chart. An enormous mass of detailed experimental
material must be gathered and classified before the necessary theoretical
studies can fully synthesize a diagram in such accurate particulars as to
render it susceptible of easy, direct, and general applications in 'steel
practice. From what has been seen in the previous sections, it appears
clear that this enormous analytical experimental work shall comprehend
all the problems, without exception, which I have been able only to
mention during our summary and rapid examination. It would be
superfluous to repeat a list of such problems ranging all the way from
the accurate determination of all the possible binary equilibrium diagrams
which may be formed by the elements entering into the composition of
our steels, to the determination of the laws of diffusion of each one
of these elements in the alloys in question.

From what has been briefly said in the preceding chapters, it may easily
be seen that the successful issue of such researches will require the use
of a very great variety of experimental methods: ranging from thermal
analysis to microscopic examination; from the purely chemical methods
to the methods based on the study of electrical and magnetic properties
of the alloys, and so on. Nor is it at all unlikely (as recent researches
seem to prove) that new investigative methods, founded on principles
which have never yet been used in such field of studies, may prove of
great assistance.